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Introduction: Monkeypox virus (MPXV), a member of the
genus Orthopoxvirus, causes a smallpox-like disease, human
monkeypox. This infection is endemic to central and western
Africa. A sporadic outbreak of human monkeypox occurred
in the USA in 2003, indicating the necessity of develop-
ment of diagnostics for monkeypox even in countries free
from this infection. MPXV is divided into two genetically
different groups, Congo Basin and West African groups. A
real-time quantitative MPXV genome ampliﬁcation system,
which differentiates the two groups, was developed using
the technology of loop-mediated isothermal ampliﬁcation
(LAMP) (Nucleic Acid Res 28: E63, 2000).
Materials and methods: Primers used in the LAMP for
MPXV genome ampliﬁcation of Congo Basin (C-LAMP), West
African (W-LAMP), and the two groups (COM-LAMP), were
designed according to the nucleotide sequences of Congo
Basin-speciﬁc D14L gene, the West African-speciﬁc partial
A-type inclusion body (ATI) gene, and the partial ATI gene
that was shared by both groups, respectively. The sensitiv-
ity and speciﬁcity of the LAMP were evaluated compared to
the sensitive nested PCR using peripheral blood and throat
swab samples collected from MPXV Zr-599- (Congo Basin) or
Liberia (West African)-infected monkeys
Results: C-LAMP, W-LAMP, and COM-LAMP speciﬁcally
detected Congo Basin, West African, and both groups,
respectively. The sensitivity and speciﬁcity of COM-LAMP,
C-LAMP, and W-LAMP were 79% (38/48) and 100% (62/62);
79% (19/24) and 100% (24/24); and 78% (18/23) and 100%
(38/38), respectively. Furthermore, the more severe the
level of monkeypox-associated symptoms, the higher the
viremia level determined with the LAMP.
Discussion: The newly developed LAMP might be a valu-
able tool for diagnosis of human monkeypox. Congo Basin
MPXV was reported to be more virulent than West African
MPXV. Therefore, discrimination of the MPXV groups with
the LAMP should be useful not only for diagnosis but also
treatment of human monkeypox.
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Background and objectives: Studies to date have not
fully resolved whether the transmission dynamics of drug-
resistant M. tuberculosis (M. tb) strains are different from
sensitive strains, especially for isoniazid (INH). M. tb strains
resistant to INH reported to be heterogeneous in a kind of
KatG mutation they manifest possibly with a variable impact
on the ﬁtness. This study was intended to determine the
ﬁtness of INH resistant and katG mutant M.tb strains using
compensatory ahpC promoter region mutation analysis and
in vitro competition. Material and Methods: A total of 44 in
vitro selected INH resistant (MIC > 0.2mg/L) and katG codon
315 and 463 mutant isogenic M. tb strain Harlingen were
used. Strains were characterized into six classes based on
the catalase activity, INH MIC values, mutations in katG and
ahpC promoter. Relative ﬁtness of mutants was determined
by measuring in vitro growth rates by competition experi-
ment with the wild strain and by single culture
Results: Six strains lacked catalase activity while the
activity ranged from 5 to 55mm for the remaining. Strains
with no catalase activity and high MIC values as well as
most strains with low catalase activity and high MIC val-
ues manifested mutations in both katG and ahpC promoter
with few irregularities. The relative ﬁtness of the mutants
ranged from 0.83 to 0.91 and 0.85 to 0.94 respectively in
competition and single culture
Conclusions: The wild strain had slightly shorter doubling
time than mutant strains, but the difference was not sta-
tistically signiﬁcant (P > 0.05). It could be argued that M. tb
strains which are resistant to INH due to mutations in the
codon 315 of katG gene containing ahpC promoter region
mutations (with few irregularities) are as ﬁt as the wild
strain because of compensatory mutations, no cost resis-
tance mutations or both.
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